Citation: GP Silva, Grangeiro VPX, Carneiro FP. Semen quality and ferritin and transferrin seminal levels. Folia Med (Plovdiv) 2018;60(4): 632-6. doi: 10.2478/folmed-2018-0044 Background: We proposed to investigate the possible relationship between seminal quality and ferritin and transferrin seminal levels in chronic hemodialysis (CH) patients. Materials and methods: This is a cross-sectional study in a group of 60 men (case) undergoing CH for more than 6 months, and a group of 30 healthy men (control), aged 18-60 years, without clinical or laboratory signs of infection/infl ammation and eugonadic. A spermogram was performed by manual method and measured the ferritn and transferrin seminal levels. Results: The case and control groups were age-matched (49.47±5.56 versus 47.90±6.22, p = 0.229). Comparison between case and control group, the exception of seminal ferritin levels that were similar (p = 0.136), were signifi cantly lower in the case group (p<0.001) for all constituents of the seminal parameter and seminal transferrin levels. Seminal ferritin does not appear to be associated with seminal parameters and seminal transferrin (p>0.05); but there was an association between seminal transferrin and seminal parameters (p<0.001). Conclusions: Our results suggest that seminal quality is related to seminal transferrin level and not with seminal ferritin level being useful in the initial evaluation of chronic hemodialysis patients with clinical suspicion of sub / infertility.
In the reproductive age, infertility or subfertility affects about 15% of couples. 1 CKD patients, especially hemodialysis patients, have non-depressible changes of fertility manifested by poor seminal quality. 2 There is no reliable estimate of the percentage accounted for by infertility of this patient group, but it is not depressible. The mechanisms involved in the general etiology of sub or infertility are multiples, but oxidative stress 3 stands out, among others, and recognized contribution of uremic factor in CKD / HD 4 . In clinical practice, SQ related biomarkers have been identifi ed over the decades; but by specifi city, sensitivity, practicality and operational cost variables, an ideal marker was not identifi ed. In the present study, due to the practicality and low cost of execution, we decided to verify the possible relationship between SQ and of ferritin and transferrin seminal levels, considering its possible anti-oxidative activities in chronic hemodialysis patients. Seminal analysis: spermiogram was performed by manual method according to the guidelines of the World Health Organization (WHO) laboratory manual for the examination and processing of human semen. 5 The seminal plasma preparation, centrifuging at 3500×g for 20 min after 30 minutes liquefaction. The supernatant was collected into a new tube and held at -20°C for the measurement of SF and ST levels. SF and ST were measured by enzyme immunochemiluminescence using the Immulite 2000 / Siemens automatic analyzer. Specifi c kits were used for quantifi cation, as well as calibrators and controls recommended by the manufacturer.
MATERIALS AND METHODS

RECRUITMENT, INCLUSION AND EXCLUSION
Informed consent was obtained from all participants included in the study.
STATISTICAL ANALYSIS
After the normal distribution curve of the sample was verifi ed by normality tests, t-test and Pearson' correlation analysis were used to assess differences between two independent quantitative variables. Statistical signifi cance was set at p<0.05 to reject the null hypothesis. We used SPSS® for Windows, version 20.0.
RESULTS
Age was similar between case and control groups (49.47±5.56 versus 47.90±6.22, p = 0.229). Comparison between case and control group, the exception of SF levels that were similar (p = 0.136) were signifi cantly lower in the case group (p<0.001) for all constituents of the seminal parameter and ST levels ( Table 1) . There was an association between ST level and seminal parameters in case group (p<0.05) ( Table 2 ). SF does not appear to be associated with seminal parameters and ST (p>0.05) ( Table 2) .
DISCUSSION
This study is of great importance because it is the fi rst to verify the possible relationship between QS and of ferritin and transferrin seminal levels. The practicality and low cost of ferritin and transferrin seminal levels measurement can be attractive for the initial evaluation of semen quality in these patients, considering that these proteins (seminal ferritin and seminal transferrin) are routinely measured in the follow-up of these patients.
It is admitted that SQ decreases sensibly with advancing age and by clinical hypoganadism. 1 The similar age (p = 0.136) and eugonadism of the sample is important for spermatogenesis and Leydig, Sertoli and germ cells of the trophism 6 , ensuring reliability greater in the interpretation of the results found here.
SF and ST are found abundantly in human seminal plasma, are produced and secreted (80%) by Sertoli 7 and are proteins involved iron storage and transport in the systemic or site compartments. 7 The high concentrations of these proteins in seminal mammalian plasma are not well understood. It may be due to the great need of iron ion in the different biological processes (ATP generation, DNA synthesis, growth, and development cell) necessary for successive mitosis of testicular germ cells. 8 Sylvester and Griswold 9 devised an ingenious process of iron ion supply to germ cells with participation of SF and TS proteins. On the other hand, the toxic effect of excess iron ion in the cellular environment is recognized. 9 It is hypothesized that anti-oxidative activity of SF and ST proteins are attributed to their ability to control iron ion concentrations in the intracellular by chelation mechanism, controlling the reactions of free radical generators (Fenton and Haber-Weiss). 10 Our results suggest that only ST levels were signifi cantly lower in the seminal plasma of uremic patients (p <0.001). This result is corroborated by other previous studies conducted by different researchers in non-uremic populations with suspected sub/infertility as Koşar et al. 11 (16, 58 .1±14.4 μg/ ml vs 108.4±17.5 μg/ml); Bharshankar and Bharshankar 12 (2.63±1.76 mg/dl vs 5.35±2.07 mg/dl, 91±51 μg/ml), and Saeed et al. 13 [17, 54. The explanation for a decrease in mean ST levels in unhealthy men and its correlation with SQ observed in this and other sub/infertility studies are not well known. However, it is speculated that it is multifactorial and by various mechanisms, with participation of immunological, hormonal, uremic, oxidative, and infl ammatory factors. 14, 15 The inhibitory effect of interleukin 6 on ST synthesis by Sertoli cells is also hypothesized. 15 The SF levels was indifferent to SQ. Little is known about SF behavior in seminal plasma. Silva et al. 16 did not fi nd a change in the SF seminal level in uremic and non-uremic patients in a sample of 60 hemodialysis patients. On the other hand, Wan et al. 17 found higher concentrations of SF in seminal plasma of 62 men with infertility infected by Chlamydia trachomatis.
Despite the supposed ant-oxidative activity of the proteins studied, it is not possible to affi rm with high probability the relation of these proteins with SQ. It is consensus to admit multifactorial cause for low seminal quality, highlighting oxidative stress, hypercytokinemia and uremia which are responsible for sperm dysfunction. 18, 19 This would cause profound and direct changes in the physiology of the hematotesticular barrier modifying the local paracrine/autocrine systems and other mechanisms which are responsible for maintaining the immune privileged condition of the testes. 19, 20 This study has two limitations: the lack of measurement of total seminal antioxidant capacity and a small sample size.
CONCLUSIONS
The results suggest that isolated analysis of ferritin and transferrin seminal levels, only the last showed relation with seminal quality that can be used in the initial investigation of sub/infertility in chronic hemodialytic patient. 
